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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOPHK: 29.35

Tema guceprarii:
1. Meranesi pamku 3 GEPUTOBUM CTPUKHEM SK NIPUMMAaJIbHI aHTEHU HaILIUPOKOCMYTOBUX IMITyJIbCHUX

€JIEKTPOMArHiTHYX IOJIiB

2. Metal loops with a ferrite rod as receiving antennas of ultra-wideband pulsed electromagnetic fields

Pedepar:

1. O6’eKT HOCiI)KEHHS: €IeKTPOMAarHiTHI IIPOLeCH, 10 BUHUKAIOTh ITpuU Audpakuii Haamupokocmyrosux (HIIC)
IMITyJIbCHUX €JIEKTPOMArHiTHUX I10J1iB Ha MArHiTOZLi€IEKTPUYHMX CTPVIKHAX 1 CTPUIKHAX 3 €JIEKTPOIPOBITHUMUA
paMKaMu Ha HUX. MeTa po60Ty: BUSIBJIEHHSI Ta AOCJIIIHKeHHS Di3sMYHUX 3aKOHOMIDHOCTEH IPOoLieCcy B3aeMOJIil
iMITyJIbCHOT'O €JIEKTPOMarHiTHOrO 110J1s1 HAHO- Ta CyOHAaHOCEKYHAHOTO Jialla3oHiB TpUBaIOCTi 3 GepUTOBUMU
CTPWXHSIMU Ta BUKOPUCTAHHS LIMX 3aKOHOMIpHOCTEe 17151 NOOY,0BU MalorabapuTHUX IPUIIMAIbHUAX aHTEH JJ1s1
YyTJIMBOrO HECIIOTBOPEHOT'O IPUIMaHHS eJIeKTPOMAarHiTHUX iMnysbciB. Metoau nocriinkenss: meron Oyp'e; MeTox

iHTerpasibHOro nepeTsopeHHs Pyp'e; METO], CKiIHUEHHUX Pi3HULb Y YacoBiit obsacTti (FDTD); meTon npsiMux



BUMIpIOBaHb €JIEKTPUYHUX [TAPaMEeTPiB CUTHaJIB. TeOpeTUYHI Ta TPaKTUYHi Pe3yJIbTaTy, HOBU3HA: 32 PE3yJIbTaTaMU
YUCeJIbHOTO MOJIe/IIOBaHHS 3a7a4 Judpakiii iMnysIbCHUX e1eKTPOMAarHiTHUX M0J1iB Ha PepUTOBOMY CTPYDKHI
IOCJiI)KeHO aMILITyIHO-4aCOBi 3aJI€5KHOCTI iMITyJIbCiB HA BUXOZi NpUIMabHOI (eprUTOBOI aHTEHU; AOCIIIKEHO
YMOBHU YYTJIMBOTO HECIIOTBOPEHOTO MPUIMAaHHS iMITyJIbCiB €JIEKTPOMArHiTHOTO MOJIsl 6araToeIeMEHTHUMU
(epUTOBMMU aHTEHAMU; BU3HAUYE€HO KPUTEPIiil 4yTIMBOTO HECIIOTBOPEHOTO MpuiiMaHHs ¢pepuToBOI0 aHTeHowo HIIC
CWTHAJIIB y BUTJISAI HAMOiIbIl nomypeHnx QyHKIiH; 3alpOIIOHOBAHO CIIOCi6 BUMipIOBaHHS YaCTOTHOI 3aJ1€>KHOCTI
MAarHiTHOI IPOHUKHOCTI (PEPUTOBUX CTPWIKHIB; PO3BUHYTO 17151 GEPUTOBUX aHTEH METOJMKY IiJBUIIEHHS
YYTJIMBOCTI HecrnoTBopeHoro npuiManHa HIIC iMnyJbCiB NJISXOM MMiZCyMOBYBAaHHS CUTHAIIB, SIKi IIPUMHATO
KiJIbKOMa paMKaMU; BUKOPUCTaHHS y (PepuTOBil aHTeHi KiJIbKOX paMOK IIPUBOIUTH 10 3MEHILIEHHS 4acy
HapOCTaHH4 MEePEXiTHOI XapaKTEePUCTUKU aHTeHU. CTyIIiHb YIIPOBAIPKEHHS: JOCIIiIPKEHI 3aKOHOMIPHOCTI MOXXYTb
OyTu BUKOpUCTaHi pu cTBopeHHi pepuroBux HIIC iMmnynbcHux anTeH. Cpepa BUKOPUCTAHHSL: 17151
KoHcTpytoBaHHs HIIIC paniosokaTopiB pisHOro npu3HadYeHHs!, 7151 JOCIiAHUKIB i pO3pOOHNKIB PafiosIoKaLiiiHO]
anapaTypu LpOro Kjacy.

2. The object of the study is electromagnetic processes that occur during the diffraction of ultra-wideband (UWB)
pulsed electromagnetic fields at magnetodielectric rods and rods with electrically conductive loops on them.
Objective is to identify and study the physical regularities of the interaction of the pulsed electromagnetic field of
nano- and subnanosecond duration with ferrite rods and use these regularities to design small receiving antennas
for sensitive undistorted reception of electromagnetic pulses. The Fourier method, Fourier integral transformation
method, finite time domain difference (FDTD) method, method of direct measurements of electrical parameters of
signals are used in the work. Theoretical and practical results, scientific novelty: according to the results of
numerical modeling of the problems of diffraction of pulsed electromagnetic fields on a ferrite rod, the amplitude-
time dependences of the pulses at the output of the receiving ferrite antenna are investigated; the conditions of
sensitive undistorted reception of electromagnetic field pulses by multi-element ferrite antennas are investigated;
the criteria of sensitive undistorted reception of signals by the ferrite antenna of the UWB signals in the form of
the most common functions are determined; a method for measuring the frequency dependence of the magnetic
permeability of ferrite rods is proposed; a method of increasing the sensitivity of undistorted reception of UWB
pulses by summing the signals received by several loops is extended for ferrite antennas; the use of several loops at
a ferrite antenna reduces the rise time of the transient characteristics of the antenna. Degree of implementation:
the studied regularities can be used to create UWB ferrite pulsed receiving antennas. Scope of application is for
the design of UWB radars of various applications, for researchers and developers of radar equipment of such class.
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